Abstract: Single Beam Transmittance (SBT) was used as nonlinear spectroscopic tool to investigate the absorption cross-sections and lifetimes of Tetra Phenyl porphyrin (H2TPP) and its OH -group derivative (H2TPP(OH)4) doped in boric acid glass (BAG). We have used 671 nm wavelength as exciting wavelength for both CW (incident intensity up to 10 10 W/cm 2 ) and femto-second laser pulse (up to fluence of 10 2 mJ/cm 2 ). Under cw laser excitation, H2TPP
Introduction
Laser spectroscopy has pushed the limit of resolution to unprecedented levels and thereby improved understanding of the dynamics of the population, under laser illumination. Molecular interaction with light is generally linear under excitations with low intensity of light. The nonlinear optical interaction due to intense light illumination can be described by simultaneous interaction of a molecule with more than one photon [1] [2] [3] [4] [5] [6] [7] [8] . The spectroscopic parameters which are difficult to obtain through linear spectroscopic techniques can be measured by nonlinear spectroscopic techniques like saturation spectroscopy, pump-probe technique, wave mixing, single beam transmittance (SBT), [9] [10] [11] [12] [13] [14] [15] etc.
These processes could involve single and/or multiphoton absorption.
In order to obtain spectroscopic parameters through SBT or z-scan experiment, first of all, we need to know how many parameters contribute to the nonlinear optical process at the intensity probed. Inputs from linear characterization data (like absorption spectra) are used to model the SBT data. It is easy then to estimate the other parameters especially excited states properties [16] . In this report, we present nonlinear optical study on tetra-phenyl porphyrin molecule and it derivative doped in BAG [17] [18] [19] [20] [21] [22] [23] . We have estimated the spectroscopic parameters from the SBT data at 671nm
wavelength, which lies within the absorption band. The study has been carried out under cw and femto-second laser excitation.
Sample
Porphyrin and its derivative such as 5, 10, 15, 20- do not show any effect of agglomerations of dyes [25] .
We have used BAG as a host dielectric matrix because of high bond strength, low cation strength and smaller heat required for fusion. Trapping of these organic dyes in the rigid glassy network increased the life-time of excited states as compared with their liquid form [26] .
The nonlinear optical properties of the molecules gives the phosphorescence emission.
CW laser excitation

Model
We consider a four level energy system viz S0, S1, T1
and T2. The reason is that as soon as molecule in S0 is excited to S1 state, non-radiative processes and intersystem crossing would aid in transfer of population from S1 to T1. There is no radiative transfer between S1
and T1. For cw illumination this model, helps to describe the optical nonlinearity in the transmission whereas higher level singlet states are considered in the nonlinear absorption under ultra-short pulse illumination.
As shown in the figure 1, under CW laser excitation the population transfer from singlet (S1) to triplet (T1) by inter-system crossing and non-radiative decay (τ21 
Experimental setup
Experimental setup used for SBT is shown in Figure 2 .
Laser source used is a cw diode laser (SDL-671-120T)
emitting at 671nm wavelength with TEM00 mode. To In RSA region, molecules get trapped in the T1 state (n1) with depleted S0 and S2 (n0≈0, n2≈0) levels ( figure   6 ). Under conditions σ02<σ13 and τ20>τ31 the absorption increases between T1 and T2 transitions. As a result, more energy is absorbed and it leads to RSA. As the incident intensity is further increased the system finally achieves saturation, when the population between the two triplet levels are equal leading to complete bleaching. The transmittance profile for this case is LA (S0) → RSA (T1, T2) → SA (T1, T2). doped BAG makes it to saturate at lower intensities. 
where, Ip is peak intensity, ω is the spot size and τFWHM is the full width at half maximum of laser pulse.
Populations decay from excited states are not considered as the excitation are much faster than the decay processes in formulating the rate equations 3.
The fractional population in the ground and excited states are obtained by integrating over pulse-widths 
Conclusion
Rate equation approach under steady state condition is used to understand SBT curve. We studied the spectroscopic properties of tetra-phenyl porphyrin and 
